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(57) ABSTRACT 

An actuation assembly and method is described for a com 
puting environment comprising a main housing and a (?rst) 
Wedge complementary to the main housing. This Wedge is 
connected to the housing at least partially such that this 
Wedge and the main housing form a unitary housing entity. 
The Wedge is also formed such as to house a lead screW on 
one of its sides. A plurality of slide mechanisms is also 
provided. The slide mechanism is connected to opposing 
sides of the main housing and the Wedge. A drive Wedge is 
also provided. The drive Wedge is connected to the main 
housing and the ?rst Wedge and formed such that it can be 
moved from a ?rst position to a second position via a lead 
screW. 
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ACTUATION MECHANISM FOR MATING 
ELECTRONIC CARD INTERCONNECT SYSTEMS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application contains subject matter Which is 
related to the subject matter of the following co-pending 
applications, ?led on the same day, Which is assigned to the 
same assignee as this application, International Business 
Machines Corporation of Armonk, NY. Each of the beloW 
listed applications is hereby incorporated herein by refer 
ence in its entirety: POU920050073US1 and 
POU920050129US1. 

TRADEMARKS 

[0002] IBM® is a registered trademark of International 
Business Machines Corporation, Armonk, N.Y., U.S.A. 
S/390, Z900 and Z990 and other names used herein may be 
registered trademarks, trademarks or product names of Inter 
national Business Machines Corporation or other compa 
nies. 

BACKGROUND OF THE INVENTION 

[0003] 1. Field of the Invention 

[0004] This invention relates to packaging of computing 
systems and more particularly to packaging of large com 
puting systems that include one or more central electronic 
complexes (CECs). 
[0005] 2. Description of Background 

[0006] Increased packaging density continues to challenge 
the computer system developers. This is true of all comput 
ing system environments, Whether they are comprised of a 
single small unit or a plurality of systems netWorked to one 
another. In large and complex system environments, hoW 
ever, these problem associated With increased density 
become even more of a concern. This is because in more 

complex environments, the siZe of the environment multi 
plies the number of issues to be resolved. In addition, in 
large environments resolution of all problems, even seem 
ingly isolated ones, are codependent on other existing fac 
tors in the environment, especially When different compo 
nents in the environment are packaged together in a single 
assembly or netWorked in close proximity. Consequently, 
the designers of such environments are faced With increas 
ingly dif?cult challenges, especially Where the design 
requires the environment to be housed in a prede?ned 
system footprint. TWo of the more difficult challenges to 
resolve are the issues of heat dissipation and structural 
integrity of the environment. 

[0007] The designers of computing environments have 
utiliZed unique approaches in order to maximiZe air-cooling 
capabilities Within a prede?ned system footprint. This 
requirement results from the heat dissipated from packages 
residing in large computing systems and hoW it affects the 
computing system’s internal areas adjacent to heat produc 
ing components that can affect both electrical and structural 
integrity of the system as a Whole. In addition, many large 
computing environments incorporate one or more large 
central electronic complexes (CECs) to support logic enti 
ties, such as daughter cards, modules and the like, Whereby 
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mid-plane boards have historically been vertically mounted 
(in reference With the ground plane). 

[0008] Unfortunately, in such systems, the designs that 
address structural rigidity issues of the environment do not 
alWays provide an acceptable solution to the challenges 
posed by heat dissipation. This is because in such designs, 
the mid-plane orientation Within the CEC is particularly 
important in minimiZing adverse dynamic loading effects. In 
doing so, hoWever, the con?guration orientation impedes 
ef?cient-air cooling approaches, such as the simple front to 
back cooling using an omega form air ?oW pattern. 

[0009] Current prior art solutions are not able to address 
the many problems that challenges, such as that of heat 
dissipation and dynamic loading effects of such large com 
puting environments in a single design. Therefore, it is 
desirous to have an assembly that addresses actuation, 
structural issues and dynamic loading issues of the current 
systems Without affecting thermal management and other 
seemingly isolated issues that have a great impact on one 
another and the overall performance of any large computing 
system environment, especially those that include one or 
more CECs. 

SUMMARY OF THE INVENTION 

[0010] The shortcomings of the prior art are overcome and 
additional advantages are provided through the provision of 
a method and incorporated assembly and method used for a 
computing environment. The method and assembly com 
prises a main housing and a (?rst) Wedge complementary to 
the main housing. The Wedge is preferably placed substan 
tially in a vertical position and can be referred to as a vertical 
Wedge. 

[0011] The (vertical) Wedge is connected to the housing at 
least partially such that this Wedge and the main housing 
form a unitary housing entity. The vertical Wedge is also 
formed such as to house a lead screW on one of its sides. A 
plurality of slide mechanisms is also provided. The slide 
mechanism is connected to opposing sides of the main 
housing and the Wedge. A drive Wedge is also provided. The 
drive Wedge is connected to the main housing and the ?rst 
Wedge and formed such that it can be moved from a ?rst 
position to a second position via a lead screW. 

[0012] In one embodiment of the present invention, the 
slide mechanisms further comprise a ?xed housing and a 
sliding feature moveably engaged to this housing such that 
said sliding feature can move from a ?rst position to a 
second position to provide telescoping feature for the 
mechanism. 

[0013] In another embodiment a dWell feature is provided. 
To accomplish the dWell feature, the vertical Wedge and/or 
the housing are formed such that they accommodate a 
connector system. A variety of different connector systems 
can be conceived but in a preferred embodiment, the con 
nector system comprises of a pin and hole feature Where the 
amount of movement of the dWell feature is dependent on 
the pin and hole relationship of the housing and the vertical 
Wedge. 

[0014] In an alternate embodiment, one or more stiffening 
member(s) can be connected to the assembly in areas 
surrounding the surface-mount interconnect, such as the 
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mid-plane connector area of a large computing environment. 
In addition guidance mechanism can also be provided to 
provide a better connection. 

[0015] Additional features and advantages are realiZed 
through the techniques of the present invention. Other 
embodiments and aspects of the invention are described in 
detail herein and are considered a part of the claimed 
invention. For a better understanding of the invention With 
advantages and features, refer to the description and to the 
draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] The subject matter Which is regarded as the inven 
tion is particularly pointed out and distinctly claimed in the 
claims at the conclusion of the speci?cation. The foregoing 
and other objects, features, and advantages of the invention 
are apparent from the folloWing detailed description taken in 
conjunction With the accompanying draWings in Which: 

[0017] FIG. 1 is an exploded vieW of the different com 
ponents that make up the actuation assembly as per one 
embodiment of the present invention; 

[0018] FIGS. 2a and 2b provide an illustration of the 
components of FIG. 1 once assembled and delineate the 
telescoping slide feature of the slide mechanism; 

[0019] FIGS. 3a and 3b are detailed illustrations of the 
actuation mechanism as per one embodiment of the present 

invention; 

[0020] FIG. 4 is a detailed illustration shoWing the Wedge 
mechanism as per one embodiment of the present invention; 

[0021] FIG. 5 is an illustration of the outrigger and slide 
features of the assembly as per one embodiment of the 
present invention; and 

[0022] FIG. 6 provides an illustration of an alternate 
embodiment of the present invention having a stiffening 
member incorporated into its design. 

DESCRIPTION OF THE INVENTION 

[0023] FIGS. 1 through 6 provide an actuation assembly 
as per one embodiment of the present invention. Before 
discussing additional details pertaining to the present inven 
tion, it should be noted that the many advantages of the 
present invention Will become more apparent by referring to 
co-pending applications POU92005 0073US1 and 
POU920050129US1 . Co -pending application 
POU920050073US1 addresses provides for an quick and 
?exible assembly to Which the present invention’s actuation 
assembly can be mounted to further address dynamic load 
ing and heat dissipation concerns, as Well as others. In 
addition, co-pending application, POU920050129US1, for a 
cassette assembly that can be mounted inside the packaging 
assembly of POU920050073US l and be further attached to 
the present invention’s actuation assembly to provide addi 
tional advantages. It should be noted, hoWever, the While the 
enumerated co-pending applications Were recited to suggest 
a preferred embodiment for the use of present invention, the 
teachings of present invention is not limited to the environ 
ments and assemblies as suggested by the aforementioned 
co-pending applications and that the present invention can 
be implemented separately if desired. 
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[0024] Referring back to the embodiment provided by 
FIGS. 1 through 6, the actuation assembly provided intro 
duces an improved mechanism that provides for actuation of 
a high density connector Within a desired direction. It should 
be noted that in many circumstances accommodating a high 
density connector associated With the electronic cards, spe 
ci?cally logic cards assemblies, lying Within a direction that 
is perpendicular to the insertion direction provides a 
mechanical challenge to the designers of large systems as 
discussed. This is because, although blind-docking 
approaches can seemingly be implemented, but the overall 
physical siZe and Weight and the nature of the interconnect 
density of large computing systems, eliminates the feasibil 
ity of adopting these approaches. 

[0025] The name actuation assembly, should not imply an 
actuation mechanism only, as the assembly provided by the 
present invention also provides advantages in terms of 
structural integrity and support, especially When used in 
conjunction With and for mounting the cassette assembly on 
the packaging assembly of the previously enumerated inven 
tions. In instances Where a rack is used, the present invention 
provides added structural integrity and support to the entire 
rack assembly. HoWever, in providing such support the 
present invention addresses the dif?culties associated With 
service calls that are currently providing challenges to prior 
art designs. 

[0026] Structural support and Weight increase in large 
computing environments are inversely related in current 
prior art systems. While Weight management efforts leads to 
potentially less rigid assemblies, more rigid assemblies often 
make service calls dif?cult and costly. One solution 
addressed by the present invention is to accommodate the 
needs of servicing ?eld replacement unit (FRU) calls as 
made by such large computing environments. Servicing of 
the FRU’s Within each logic card assembly Without the 
assistance of Weight supporting tools Will be a great advan 
tage in large system environments. 

[0027] Ease of serviceability and improved connectability 
is also enhanced by the present invention by providing a 
guidance mechanism and an improved mating arrangement. 
This is especially advantageous in environments Where one 
or more central electronic complexes (CECs) are incorpo 
rated into a rack. This is because, in one embodiment of the 
present invention, the assembly is specially designed for 
vertical actuation of large logic card entities that are being 
mated to mid-plane boards of CECs mounted in horizontal 
positions (in reference to the ground plane). This Will also 
alloW for improved thermal management as it provides front 
to back cooling schemes. 

[0028] It should also be noted that the ?gures as Will be 
discussed, illustrate a preferred embodiment of the present 
invention Where large computing environment(s) housing 
one or more central electronic component (CEC) in a rack 
are discussed. HoWever, the discussion and ?gures are only 
provided for ease of understanding and other embodiments 
and arrangements can easily be supported by the teachings 
of the present invention. Thus, present invention should not 
be limited to those embodiments and ?gures as Will be 
presently discussed. 

[0029] Referring back to the ?gures, FIG. 1 provides for 
an exploded vieW of the different components of the present 
invention. FIG. 1 comprises of a main housing 100, a drive 
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Wedge 120, and a lead screw 140. A Wedge 130 (also 
referred to as a ?rst Wedge to differentiate it from the drive 
Wedge 120) is also illustrated in FIG. 1. In a preferred 
embodiment, the Wedge 130 Will be substantially vertically 
oriented and therefore the Wedge 130 Will hereinafter be 
referred to as vertical Wedge 130 since the illustrated ?gures 
depict a preferred embodiment, although other Wedge ori 
entations can be possible. 

[0030] FIG. 1 also illustrates a plurality of slide assem 
blies or mechanisms 110, hereinafter referred to as slide 
mechanisms 110. The slide mechanisms, in turn comprise of 
a sliding body 112 and sliding features 111 engageably 
slidable Within the body 112 (as illustrated) to provide a 
telescoping feature. In a preferred embodiment, the slide 
assemblies 110 are symmetrical to one another. The tele 
scoping nature of the slide 110 can be best understood by 
reference to FIG. 2a and FIG. 2b. In FIG. 2a, a retracted 
slide vieW 220 is provided, While FIG. 2b provides for an 
extended vieW 250. In one embodiment of the present 
invention, the telescoping slides 110 also contain multiple 
détente positions, to provide controlled, pre-de?ned deploy 
ment positions during servicing of the environment. 

[0031] It should also be noted that While a variety of 
materials and processing combinations can be used and 
employed to fabricated the components illustrated in FIG. 1, 
in a preferred embodiment, cast and/ or machined aluminum 
or structural polymer, including any required inserts, is used 
in fabrication of the main housing 100 and vertical and drive 
Wedges 110 and 120. Machined steel can be preferably used 
for the lead screW and roller ball bearing based custom slide 
mechanisms. 

[0032] FIGS. 3 through 6 illustrate the assembly 200 once 
the different components as shoWn in FIG. 1 are engaged 
With one another. In one embodiment of the present inven 
tion, the assembly can be mounted to one or more daughter 
card(s). This is because When using high density, blind 
docking connector applications, it is important that one 
connector element is alloWed to ?oat to ?nd its mating half. 
Since the mother board(s) in large environments is usually 
?xed, the ?oating member is often the right angle daughter 
card. Mounting the assembly 200 to the daughter card also 
minimiZes system level costs of the environment by employ 
ing a “pay as you add” burden philosophy. In this Way, a 
fully populated con?guration is not required, regardless of 
the number of daughter cards installed. 

[0033] FIGS. 3a and 3b provides a more detailed vieW of 
the assembly after the different components as shoWn in 
FIG. 1 are engaged. As illustrated in FIGS. 3a and 3b, the 
main housing and the vertical Wedge are complementarily 
engaged With the sliding mechanism being engaged on their 
adjacent sides. The lead screW 140 is also mounted on the 
vertical Wedge 130 as shoWn. 

[0034] The telescoping nature of the slide assembly 110 is 
further shoWn alongside the movement of vertical Wedge, 
referenced by the arroWs marked as 300 in FIG. 3a. The 
movement of the drive Wedge 120 is also illustrated, as 
referenced by arroWs 350 in FIG. 3b. 

[0035] FIG. 4, further enhances the illustration of FIGS. 
3a and 3b by providing the details of the actuation dWell 
feature. As shoWn in the ?gures, the main housing 100, in 
one embodiment of the invention, supports the drive Wedge 
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120 and mates to pin retention features on the mid-plane 
enabling the controlled docking of the node as previously 
discussed. To address the aforementioned connector “?oat to 
dock” requirement, the main housing 100 of the actuator 
assembly 200 is pinned and not positively clamped to the 
mid-plane board, thereby alloWing the node to shift lightly 
as the connector alignment features engage. The mid-plane 
pin engagement locations are illustrated in FIG. 4 at 410. 

[0036] To accomplish these tasks the vertical Wedge and/ 
or the housing are formed such that they accommodate a 
connector system 400 as shoWn in FIG. 4. A variety of 
different connector systems can be conceived as appreciated 
by a person skilled in the art. In the embodiment that is 
illustrated, hoWever, the connector system 400 comprises of 
a pin and hole feature 401 and 402 respectively. In the 
embodiment shoWn in the ?gures, the amount of movement 
of the dWell feature is dependent on the pin and hole 
relationship of the housing 100 and Wedge 130. 

[0037] To understand the dWell feature of the assembly, 
FIGS. 3a, 3b and 4 Will noW be discussed in connection to 
one another. As Was shoWn in FIGS. 3a and 3b, the drive 
Wedge 120 is designed to move from one a ?rst position to 
a second position, such as move front to back, via the lead 
screW 140 and Works With the vertical Wedge 130 to provide 
the actuation movement and travel. In a preferred embodi 
ment, friction control for the Wedges 120 and 130, are 
implemented in the form of roller cam folloWers, bronZe 
folloWers or pins (of round, square or some such cross 
section) alternatively. A tool actuated lead screW, preferably, 
provides the force to move the mechanism and travels to a 
stop position (a doWn stop in the ?gures) housed either at the 
node/mid-plane interface or Within the dWell feature de?ned 
in the vertical Wedge 130. In doing so, the mechanism 
ensures a controlled contact Wipe of the connector system 
400 is implemented. In one embodiment, the mechanism can 
be selectively tuned by introducing the dWell or ?at spot in 
the Wedge and thus eliminating the advancement of the 
travel in that direction (i.e. vertical direction in the ?gures). 
This is done While providing tactile feed back to indicate full 
connector engagement. In addition, upon reaching the doWn 
stop, in this embodiment, the mechanism has a positive 
torque Without transmitting load into either the connector 
system or the mother or daughter boards. 

[0038] FIG. 5 provides for an illustration of the assembly 
200 into a rack or housing assembly 500 that houses one or 
more electronic components housed on logic cards, in an 
environment that includes at least one CEC. Telescoping 
feature of the slide mechanism 110 is also illustrated. One 
intent in providing the illustration of FIG. 5 is to provide 
better detail as With regards to structural support means 
incorporated betWeen the logic card assembly and CEC 
assembly, to facilitate logic card installation and servicing. 
Speci?cally, to eliminate lift and support ?eld tools used 
during logic card servicing and internal pluggable FRU 
replacement, the assembly 200 incorporates ball bearing 
(rigid, or some such con?guration) slides enabling the 
deployment of the logic card assembly out of the CEC 
enclosure. As noted in the previous discussion and in accor 
dance to FIG. 5, the slide mechanisms 110 can incorporate 
détente features to provide multiple, controlled deployment 
positions during servicing as desired. 

[0039] In addition, the slide mechanisms 110 provide 
additional support and control With the employment of logic 
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card based features, especially When engaged With the 
outrigger u-channels 510 of CEC top and bottom plates 
When used With the assembly of the previously enumerated 
application POU920050073US1. 

[0040] In one embodiment of the present invention, the 
?xed portion of each slide 110 is attached to vertical Wedge 
130 and the sliding members 111 are attached to the node 
(not shoWn). Positional stops and détente features are incor 
porated into the custom outrigger 510 to control the deploy 
ment distance as Well. The outrigger also provides additional 
telescopic movement and support to the slide mechanisms 
110 When the node is fully deployed for FRU servicing 
(especially intra-logic FRU servicing). In one embodiment, 
the outriggers 510 can assist in cable management as Well by 
facilitating temporary and/or permanent support for cables 
during shipping, normal system operation of the environ 
ment and/or logic card servicing. 

[0041] FIG. 6 provides for an alternate embodiment of the 
present invention Where additional supporting and stiffening 
features are connected to the assembly 200. As illustrated in 
FIG. 6, the stiffening and support structure 600 can be 
incorporated in areas surrounding the surface-mount inter 
connect, such as the mid-plane connector area 610. The 
stiffening member 600 can be fastened such that in sur 
rounds connector on the daughter card and provides attach 
ment to the assembly 200. In addition guidance mechanism 
601 can also be provided to provide a better connection and 
mating of (daughter board) logic cards as illustrated. 

[0042] The stiffening member 600 minimiZes or entirely 
eliminates potentially damaging strains on the logic cards 
Where the electronic components reside and the daughter 
board connector solder-attached interface. 

[0043] Many materials and fabrication schemes are avail 
able for the stiffening member 600 as knoWn by those skilled 
in the art. HoWever, in a preferred embodiment, the stiffen 
ing member 600 is formed from a cast or machined metal or 
metallic molded polymer. 

[0044] NoW that the ?gures are discussed individually, the 
key features of the assembly 200 Will be discussed in general 
With respect to all the ?gures. As provided the approach 
provided by the assembly 200 provides for an integrated 
outrigger mechanism enabling the removal of the mid-plane, 
Where used, in the ?eld Without the removal of the nodes or 
pluggable FRUs Within them (FIGS. 5 and 6). The assembly 
also provides for a means to smoothly guide support and 
actuate large daughter card assemblies relying only on the 
speci?ed characteristics (gatherability) of the interconnect 
system (FIGS. 4 through 6). The mechanism incorporates a 
dWell and integrated positional (doWnstop) feature minimiZ 
ing adverse mechanical effects to the interconnect system 
both during and after mating and even during transportation 
and shipping of any computing environment such as the 
ones provided in a rack system. In addition, the mechanisms 
provided in the assembly 200 provide for additional struc 
tural support, especially to the SMT connector, Whereby 
minimiZing dangerous mechanical strains on the connector 
during actuation. In addition, the assembly provides the 
means to replace Worn or damaged slides or actuators 
Without removing the mid-plane board. 

[0045] In one embodiment, the assembly 200 also pro 
vides for a pinned approach that facilitates a ?oating actua 

May 3, 2007 

tion e?fect, Whereby alloWing the assembly 200 to be resi 
dent on a daughter card rather than its mating mid-plane 
board. This feature focuses any cost burden to the daughter 
card Which in turn minimiZes impact to non-fully populated 
system con?guration in a computing environment. 

[0046] While the preferred embodiment to the invention 
has been described, it Will be understood that those skilled 
in the art, both noW and in the future, may make various 
improvements and enhancements Which fall Within the 
scope of the claims Which folloW. These claims should be 
construed to maintain the proper protection for the invention 
?rst described. 

What is claimed is: 
1. An actuation assembly for a computing environment, 

comprising: 
a main housing, 

a ?rst Wedge complementary to said main housing and 
connected to said housing at least partially such that 
said Wedge and said main housing form a unitary 
housing entity; 

said ?rst Wedge formed to house a lead screW on one of 

its sides; 

a plurality of slide mechanisms connected to opposing 
sides of said main housing and said ?rst Wedge; 

a drive Wedge connected to said main housing and said 
?rst Wedge and formed such that it can be moved from 
a ?rst position to a second position via a lead screW. 

2. The assembly of claim 1, Wherein each of said slide 
mechanisms further comprises: 

a ?xed housing; 

a sliding feature moveably engaged to said housing such 
that said sliding feature can move from a ?rst position 
to a second position to provide telescoping feature for 
said slide mechanism. 

3. The assembly of claim 2, Wherein said slide mechanism 
includes a détente feature to provide multiple, controlled 
deployment position for said assembly. 

4. The assembly of claim 3, Wherein said ?xed housing 
portion of each slide mechanism is af?xed to said Wedge. 

5. The assembly of claim 4, Wherein said assembly 
includes connectors to connect to a computer rack housing 
electronic components installed on a mother board and a 
daughter board. 

6. The assembly of claim 5, Wherein said rack houses one 
or more central electronic complexes (CECs) and includes at 
least a mid-plane. 

7. The assembly of claim 6, Wherein said is mounted to a 
side of said rack such that said Wedge is placed in a 
substantially vertical position and said slide mechanism can 
be extended out from said rack to support a node. 

8. The assembly of claim 7, Wherein said main housing 
includes mating components for mating to pin retention 
features on said mid-plane. 

9. The assembly of claim 2, Wherein said ?rst Wedge and 
said housing are formed such that they accommodate a 
connector system, said connector system further comprising 
of a pin and hole feature respectively such as to provide a 
dWell feature. 
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10. The assembly of claim 9, wherein said amount of 
movement of said dwell feature can be selectively altered by 
said pin and hole relationship. 

11. The assembly of claim 1, Wherein said assembly is 
formed from cast or machined aluminum. 

12. The assembly of claim 1, Wherein said assembly is 
formed from structural polymer. 

13. The assembly of claim 1, Wherein said housing and 
said ?rst and drive Wedges are formed from cast or machined 
aluminum. 

14. The assembly of claim 1, Wherein said housing and 
said drive Wedge(s) are formed from structural polymer. 

15. The assembly of claim 2, Wherein said slide mecha 
nism further comprise a lead screW and roller ball bearing. 

16. The assembly of claim 15, Wherein said slide mecha 
nism is formed from machined steel. 

17. The assembly of claim 6, further comprising a surface 
mount interconnect feature is provided to connect said 
assembly to a mid-plane connector of a computing environ 
ment, and at least one stiffening member attached to said 
surface-mount interconnect, such as that said stiffening 
member is also fastened to a connector on a logic card 
residing in said computing environment. 

18. The assembly of claim 17, Wherein a guidance mecha 
nism is provided to enhance connection and mating of said 
logic card to said assembly. 
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19. The assembly of claim 18, Wherein said stiffening 
member is formed from a cast or machined metal or metallic 

molded polymer. 
20. A method of for improving cooling and dynamic load 

bearing characteristics of a computing environment through 
an actuation mechanism, comprising: 

forming a main housing for an actuation mechanism, 

at least partially connecting a vertical Wedge complemen 
tary to said main housing such that said Wedge and said 
main housing form a unitary housing entity; 

disposing a lead screW on one of its sides of said vertical 

Wedge; 

connecting a plurality of slide mechanisms connected to 
opposing sides of said main housing and said vertical 
Wedge; 

attaching a drive Wedge to said main housing and said 
vertical Wedge and formed such that it can be moved 
from a ?rst position to a second position via said lead 
screW. 


